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x., tUtl^O 1 Clitf t LTOtlE Lf ^ Z 1 TO^ti^o f Lt, P 
ftl^lMO S h 7>y^?M0 1 Pf t^^lMO S h 7>v^^Ml 1 

t a, iju>vi j-m&zm&LLTmmmffiM i 1 zmm. iref^ 

fl*t£ffl«flSVDD;^f>#rDjIU *>f •yfftSWl ^^Ltas^o 1 k 
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^UT^MlOii, Pft^HMOSh7>y^^M0U, P^^ 

MOSh7>yX^M0 1«?)V-^ fimftlMWffiVDDKgMfcSfL, 

•V * OS b 7 > * M 0 1 <DY— hsffibP*** ;HM OS b =7 > y'X 

^M0 2<7)V-X^(i, Pft^JUMOS b ?>^^M0 1 O Kl/^f 
&®t£ti. Pf t^iVIMO S b 7>yX^M0 2 oy- h^t Pf t^^lM 
OS F7>yX^M0 2 0 K W >3gtti, S>HgMa$*L*o ^i£m}« I 1 
(i> Pft^JUMO S b 7>yX^M0 2<7> KW >*fc1&mfl:lS*aBfc LT 

Ktorana^^tL, Pft^^lMOS F7>y^^M0 2 
it I R E F fcatto 
[0 0 2 1 ] 

*a£tti*SB 1 1 f±, Pft^;HMO S b 9 >vX*M 1 1 t, 
SWli, Pft^^IMOS h7>y^^M12t, ffl^SSTO 1 
&o Pft|.;HMOSh7yyX^Ml lOV-XJroJi. RlfilliVDD 
£SM*$*U Pft^iUMO S b 9 > y^^M 1 1 <T>Y- bJpfi. P^**;l/ 
IMOS b9>vX?M0 lor- h*SH::SM*S*L£ 0 Pft^^SMOS b^ 
>y^^Ml 2 b3St±. Pf-f^/HMOS h7>y'X^M0 2oy- b 

MKSMfcSti, Pft^^lMOS b7>v**Ml 2<7) KU>f >SI±, tB^)5ro 
^O 1 KgM^Sti&o J*-f 7f^SSWl 14, Pft^^IMOS f-7/yX^ 
Ml lOKU^y^tPf t^-^lMOS F7>y'X^Ml 2 O V-Xj»fco|B| 
KH:tt<b*L*o gp*,, ^'fyf^gSWlOt^t?^-*^*^!*, 
Pf t^;HMOS b9>vX^Ml 1 O ^HgM^Sfr, *4 -y^-¥^ 
SW1 <r>jr>-*y&<n\®$kX~$>2>W;&B\t, Pft^iUMO S b 7>yX^M 
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h7>y^*oy- hiifcW:, 1 M 'y V VffiMr'- 9 m^D 1 ^x.£>ft&o * 
4 yffgSWlli, ^>^-7$lJ^jf-^-C-#)^^pT-'-^if-^D 1 J; * > * 

■7£ft& 0 

[0 0 2 23 

fit, tB7J^0 1t^7^>Ki^C(i, ^ftU©lr«EL*TZ 
lri ? «c£ft& 0 
[0 0 2 33 

^i:if^i;ov^p^t^ 0 Pft^^IMOS h^>vX^M0 1 tPft 

Pft^;HMO S F7 >y^?M0 2 t Pf tT-iUMO S ^7>y'X^M 1 
2tf±, 7J*r?- KEH&t LTl&ffcfcfrV^ S*IS|I lit, Tj^n- 
WPft^^lMO Sb7>y^^M0 2 ^Lt* I/> h ^ ^-mj&^P^ ^ 
^JUMOS F7>y^^M0 1 tc^m*/! I REF^A^-r^fij^^^ff 
-C(i, Pft^ ;VSM OS f"7yy^?M0 1 tPf ^IM OS Y^yi/7 
9M\ 1 <h<7)^--v^^ftS.^^^;nliI^I^— <h U Pif-^ ^;l/MMO S h 7 > 
y^^MO 2 £ Pft^^SMO S F7>y^^Ml 2 £ ^S&O^ -V 

— <h-r^75N Pf--v^;HMOS F7>y'X^M0 1 tPf f^^l 
MOS f-7>y'X^Ml 1 t<D^-\ ^;Vft^-V^;H|isJt^^x.T^ 7-Jt£'£x. 
T&J:^U £<b^, Pf f^iUMO S h 7 > *M0 1 t Pft^^lM 
O S h 7>yX^M0 2 fcCf-t^^SSCff -v^;H6(i|^— <t^-&7& 5 \ |WJ— C 
& < =tv^ 0 77 h ^ 7-HIK<7)Pf t^^lMO S h 7>y"X5'M0 1 
TESfltLl REF7? ? A7J£ft&<i:. gtll R E F i:^co*vjfL7& ? 7j> > h ^ y- 
HIi^<7)Pf--V^^S!MO S ^7>yX^Ml 1 frhft i& LtBTJ £ ftT7 >f y 
^SWlM^Wo fit, Pfif-^MDl^ILl/^t^ot 
;W y^|£SWl 7^>£ft& JjU> h ^ 7-»Pft^^iMO S 
^7>y^^Ml 1 (VftTiWm^J y f-^&SWlfrbltit} Z fix Jj 7^- K 
El»<7)Pf-^^;ug!MO S h 7>y^^Ml 2 tcA7j£ft^ 777.3- KWP 
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-^-V^MMOS'h-^v^Ml 2(i, y "f-^WL S W 1 <7> til 7J £ I EUl 
litlOUTi LTtfJTJ^T-O 1 tcm^LTW1tEL*?-Z 1 Z*'fi2-£Z>o t 

tz, mmr- 9 m ^-d 1 ^iiH i^^^ t & o -c* ^ v swi^t7$ti 

^ ^ -y *^WL SWlCil) illllf £ *U 77 * n - KIUI^O p ^ ^ * ^MM OSh 

fELtT-Zl (J#Ttl)o 
[0 0 2 4] 

*B tomomUmz-o^^xm^ir^o P^-V^MMOS ^>y^^M0 1 
S^'P f t ^;vSMO S h 7 >y x 0 2 i:(J, &^mWfiM I I^^^te 
mv)tLl REF^tL, Pf^^iVlMOS l<7>yX^M0 1S.<7P^-^^^M 
MOSh7>y^^M0 2li > *tc^fp|l^-el|j^ LT fz&, ^ COX, 

ifc, Pf t^-^SMO S F7>y^^M0 1 /WP^^glMO S h jyVT. 
^M0 2©ft^^fi, ^<7)if--v^;n|il£ U VTHK VGS1, VDSL. 
VTH2, VGS 2, VDS2^fWPf^^^aMOSf7>y^^M0 
1 <DL£^*MMJ±<7)mti&, Pf t^^lMOS F7>yX^M0 loy- h V 
-^M*£EOj(ft*!Ht, Pft^JUMOS F7>yX^M0 1©KH>V-^ 
HIWJEOitftttffi, Pft^;HMOS F7>y^^M0 2 0L^>fSE« 
{6> Pf t^MMOS h7>yX^M0 2Ov J -hV-X^iBE^m P 
f t^-MMOS F7>yX^M0 20 > V-xp^mi±<7)^tft^ L> /? 

= • COX t-ttUX, >k<7)^\, S2C/7«W#f)ti4o J^T<7> 
^C^v^Tfi, • f±*Jf, /{tWM, a " blJa<7)bf, nT (a) liaO^ 

[0 0 2 5] 

IREF= (1/2) • /? • (W/L) • (VGS1-VTH1) "2- (1 
+ A- VDS1) • • - (ilL^^VGSl=VDSl) 

IREF= (1/2) • /? • (W/L) • (VGS2-VTH2) "2- (1 
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+ A • VDS 2) - • -5t2 (HLC1 VG S 2=VDS2) 

Sf*Uf, ^lM^2^fiLt, Pft^;HMOSh7>y^^M01S 

[0 0 2 63 

VGS1=VTH1+\T ( (2 I REF/j?) • (L/W)) • • • ^3 

VG S 2 = VTH 2 +^ ( ( 2 I R E F / p) • (L/W)) •••^4 

y f f g S W H s t 1 i OS * A V A t U *>f y ^ 

tajm^VDD(7)mfiVDDH(5{?^L < * ») > Pf t^^lMOS h5>yX^ 
Ml 2 0L§^flEli, Pf + ^;HM0S h^v'X^MO 2<7)Llv^fS 
ffiVTH 2 £^Lv><7)-C% mfeVBti, Pf t^;HM0 SF7>yX^M0 2 
or- hmfifiD*) (VDD-VGS1-VGS2) i«9(±^<, Pft^;HM 
OS F7>y'X^M0 2<DY- VmitLX *) V T H 2 55*rtv»*ttBP*> (VDD-V 
G S 1 - VG S 2 + VTH 2) i «9 (ijgv^mfi £ * & 0 L/^ot, ^3, ^4 
fc«fc!K *>f 7ffgSWl OMA^MB ^O^omiiM (VA-VB) ti 

[0 0 2 73 

V A — V B = V T H 1 + V T H 2 + 2 ( (2 I REF//9) • (L/W)) 
• • • ^ 5 

X y S W 1 "7^60 t £ OX-f y S W 1 OiA.A <h B 

toKio«iaMi±, mi i ^^-r^^jom»siEt!iiii^-e(±. titarmffivDD-c 

fcofca*, *%Wr>^fe<r>WfaW$mi&-£\^ ^5DTtJ; -9 vth l 

VTH2»^f-C$)^ I REF^riil:^LT^mJEVDD J: >9(±*^H 
1 75^ -7 *KfiJj&* <b * ^^UE K^ffc Lfzt ^ (D%mm% IOUTOt- ^«?/ftO#§ 
[0 0 2 83 
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&*3, Pft^HMOS F7^v^^MOU, Pft^^IMOS b7> 
y^^M0 2t, Pft^iHMOSh7>yX^Ml Pft^;HMO 
S F7>y^^Ml 2 ^Nf t^^lMO Sf? > ? CflLTlil 

^IMOS F^^yX^CMf^C^-e^o 
[0 0 2 93 

xn- vmiJi^y h s ^-nu&otfj&i: LTj^ttcj: mumommmiM. I OU 

T£t#£:i 75-o, ^ ^ 7 f f S S W U P f + ^ ;HM O S h 7 > y 

X^Ml 1 t P^^MHiMO S h 7 7yX^M 1 2 <Dffl IZWf Z>m$L t Ltz 

z t k x V) 7s 4 v s w 1 ytiimfr h * ywmr^mt l tz t # <nw.mm 

[0 0 3 03 

h 3 iz7F-f*%w<vm 2 (Dmmmm^mtxMmm^mm t m 1 ^1-*^ 

1 ^^M^T^S^S^IEttllli^cOtS^tOffijt^fi, vHJ 7 7lflE 
[0 0 3 13 

^iot, n (n(i2J^_h<7)g^) m^m^mtiu 1 1. m^tti^gm 2^ 
^m^m^ 1 n i-et, ^fx.^o 

[0 0 3 23 

S»fLtti;W 1 2 fi, Pf t^iUMOS F7>yX^M2 X-fy^|£ 
SW2t, P^-v ^^IMOS h7>y^^M2 2 ffiy^T-C^,*:. 
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UgM^£*i, P f t ^ JI'IM O S f 7 > ? M 2 1 W f gli, P^-v*;i/ 
SMO S h 7>v^^M0 1 O^- htmlz&WiZti&o Pf t^^lMO S h 7 
>VK9M2 2<7>Y- html*. Pf + ^iUMOS h 7>y'X?M0 2<DY- h 
SKBHSSti, P f t ^ ;HM O S f 7 > y ^ ^ M 2 2 © K 1/ >f >JSI±, m^SS 
T0 2i:M$*i4 0 x^;f^SW2li, Pft^;HMOSh7>yX^ 
M2 1(7) Y\,4>mt Pf t^;HMO S h7>y'X^M2 2<DV-^ffit<Dffl 
Kt&lfbtL&o *4 7f^SW2 (i, 0flx.WT Pf t^^lMO S h7>y'7>^ 
^tJ&£*L, ^PftT^VfMO S F7>y^^(07-XKI/^ >8£t&** 

r-l^JSKIi, 1 kfy h^PtMr-'-^jf-^D 2tf5-x.h*l& 0 X^;ffgSW 

[0 0 3 3] 

fit, th^ssT-o i tr?v> Ktwncii, nffitLx^mmELm^z 
2&mmzti, v®m-r-?m-%D 2^il w^^t^^ 7f#tsw2 

7^>£;M&£:. fiELI : fZ2^Ml, pgr if- 2 ^iSH 
iVi^ot^^ 7ffSSW2^7^*l^, m&E Lmj-Z 2 itfflfi-f&o 
[0 0 3 4] 

J^TIWKLT, SSEtfJ^SBl n(i, Pf + ^iUMOS F7>y7^Mn 1 

fOnt, ^ii^o Pf t^;vSMOS h7>y^^Mn 107-X»I±, A 
lfitlVDDi:ii$ti, Pf t^^lMOS F7>y'X^Mn 1 wy- h 
3${±, Pft^JUMO S h 9 yy'X^MO 1 Of- h3*U«*l$tL*o Pf* 
^^IMO S f7>y^^Mn2 h3»fi, Pft^^SMO S h 9 

?M0 2 or- h^H^M^ft, Pft^^IMOS F7>y^^Mn2<7)KP 
>f>*&(±, tBMf-OnCli^ti^o X>f fgSWntt, Pf t^;HM 
OSh 7>7^?Mn 1 <7) y^tPft^^lMO S h 7>y^^Mn 2 

OS I^77yX^:J; »9*fiSc$tL, ^Pf + ^;HMOS h7>yX^7- 
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* KW >{&rt ? X'-f ;/if-#|£SWn<7)*>*:7ijg<h& *) , fWPf t^.;HMO 
S h 7>y^^y- M^^ti, 1 tr? hOBflf-^ftD n x. «b ft £ <> 

[0 0 3 5J 
[0 0 3 63 

J^_hf£J^ L/c <fc n \z, $p^^)| 2 <DmM<D%m<7)niMmW)®$&l<z X ft(i\ /s- 

>f tx&qem i ooiitu 1 1 nm^mmmtiu 1 1 > mn&tiU 1 

2^"bmrLm^$|5 1 n3^U^ft^ft[W)LfERj«y,l £§§££-£Tn \£ v Y <Dmm 

f#$;<h L/c- t IZ£ 0, niWflELl^ZL tiELf^Z 2^^»tlE 
L ^T- Znlt* IsIBtU'fiSlJ tcIElii-^ Zt^X^^X^iZ^^t^d $&*ri*f# 

[0 0 3 73 

-f&o H4(i. ^^<7)||3<7)|IMOff^0^^eofl|^BlT^^o H4»:^ 

&£&HIS& 6 1 t , 7£M]i& 6 2 <h , vf'jntCm (m&2 &±<7)£BM) ff 
n (n(±2W±0|it) ?iJKM£ft7c«|E 3 £$t;l£o ff"^ 

6ott, 1 mm^m\tT - tm^ 6 4 $ ft& t , jw^ 1 

^Ji-^@tC^»lj^jf^-6 6 ^^II1S&6 2 U-$-x.£o n Ify h^P^pT^-^fS 

-^-6 $(D&\£v bit, HT^OnjiO^E 3i:iWl«L 

v hOf&Sl^WU: t)ttfc-tZ>^mE L^T6 3<7)*'j:TX(iri*W^^ft^ 
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o mmm®$& 6* 1 i* / p^p -r - * m-^- 6 5 o£ tr y mi 1 *t 1 -e**isi- & n is 
oajM^o 1 ^^aiM^o n f -c^iii, nfc-t&v? hm&mLwov^ 

si-^e-y h^i&sH u^<)v<7)t ^^(D\^ts^^hwmwmt : m.^rt^ 0 ^ 

C 1 ^^MTCm^'llgi?^ MIUit^6 6 J; {9 tti^T-C 1 
^Cmi^loi; till^g:«fiffiijm^ tLT«^7-)> Y<D VOVtf&ti £ ti 
ho fit, mlTn^MlELt^eSWH, iE^T^IEKl^^ Lii 

[0 0 3 8] 

mitfEE&Ei&6 1 Utt, 0 3 tr^-r^H^oS2 <7)»(7)^(7)mv;flEK)IUi^ 
^^L, |5gp?:P- * m ^ 6 5 (i, 11 3 H^1" n M ' v V <D\% if- -S|-D 1 

[0 0 3 9] 
[0 0 4 03 

1. m^a^sm 2 ^m^m^i n tx^^fi^'tKom,^^ lo^m^ 

[0 0 4 13 
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;HMOS Yyy"J^9M2 t^JUMOS F7>y^^Mn2Jt* 

[0 0 4 2] 

fix *IS*fc^S.O*SE(gI&ll*&S:, m^SS^O 2 frbmUM^O n £ TWL 
[0 0 4 33 

thJ3Mffi.ti s &L\<*m&. n\£y Y Wfllf- 9 it -^D 1 , ^«-^D 2 ^ 

f>^if-^ifDnif(:J:oTni^^ yfftSWl, ;/^#|£S 

^P^k-e§^IEt!j*vrL^t#^>-^/6 ? T-^, S<bK, n^mi/ftt^i 1, « 
SEW^SBl 2 ^S^ttl^l n S -COjf 0 & LtiO S 7 -iti'U i- ') tl 

(i\ 2' (i-1) • IREFfcitit^lSo L/:#ot, 2~nPEl)i^ 
[0 0 4 4] 

[0 0 4 5] 
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1 <DmM<V%m<Dm : tiLmm®ffii n (nli2W±(7)|*i) MfX-T, nl@<7)« 
mm®3& 2 l , ttdftgSblsItt 2 2 rt><bm»ftIE!fr[!i& 2 n t X^^ti^ftKD&l} 
Sg£ 1 o^tf^^TO 1 mg^LT^&o EI 6 tC^-rtt^hBl 1 K7T^m$Lt<D 

m - « j& ufr k 1 ± - ^ £ # l x -e <d 1 ft^i z m b& -t & o 

[0 0 4 6] 

niB<am«Lj&i&mg&2 1, m^iEK)[ii{^2 2frbm%jamm&2 nt-co-eti 

^ffKOmmtn-" C£>& 0 BP*>, Pft^;HMOSh7>y^^M0 1t, p 
* ;HM0 S F7>vX^M0 3^f)Pft^ ^iMO S h 7 > ^ M 0 

2 n- 1 iT'ttiig— e^>«9, Pft7>;HM0 S h 7 >y'X^M 1 1 
t^iUMOS h7>yX5'M2 H^Pf t^^HMOS h7>y^^Mnl 
JTfcliR— Pf t^;HMOS h^>vX?M0 2 P i^-v iMUl 
MO S h 7 y 'J 7s 9 M 0 4 ^ P> P f - -v * ;HMO S !>7>yX^M0 2nJt^ 

C*»K Pff^;HMOSh7>y^^M12t Pft^JUMOS 
h 7>yX^M2 2 ^^Pft^iUMO S h 5>^^Mn 2 tXtltm—X 

$> «9 > s$tti i siitu 1 2 I niXkltm—X& 

[0 0 4 73 

BI6 K^-J-J:? niOPf t^/HMOS F7>y'X^Ml 2, P^* 
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